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FOREWORD 


This  publication  was  prepared  under  contract  for  the 
Joint  Publications  Research  Service  as  a  translation 
or  foreign-language  research  service  to  the  various 
federal  government  departments. 

The  contents  of  this  material  in  no  way  represent  the 
policies,  views  or  attitudes  of  the  U.  S,  Government 
or  of  the  parties  to  any  distribution  arrangement. 


PROCUREMENT  OF  JPRS  REPORTS 


All  JPRS  reports  may  be  ordered  from  the  Office  of  Technical 
Services.  Reports  published  prior  to  1  February  1963  can  be  provided, 
for  the  most  part,  only  in  photocopy  (xerox).  Those  published  after 
1  February  1963  will  be  provided  in  printed  form. 

Details  on  special  subscription  arrangements  for  JPRS  social 
science  reports  will  be  provided  upon  request. 

No  cumulative  subject  index  or  catalog  of  all  JPRS  reports 
has  been  compiled. 

All  JPRS  reports  are  listed  in  the  Monthly  Catalog  of  U«  S» 
Government  Publications,  available  on  subscription  at  $4.50  per  year 
($6.oo  foreign),  including  an  annual  index,  from  the  Superintendent 
of  Documents,  U.  S.  Government  Printing  Office,  Washington  25,  D.  C. 

All  JPRS  scientific  and  technical  reports  are  cataloged  and 
subject-indexed  in  Technical  Translations,  published  semimonthly  by 
the  Office  of  Technical  Services,  and  also  available  on  subscription 
($12.00  per  year  domestic,  $16.00  foreign)  from  the  Superintendent 
of  Documents,  Semiannual  indexes  to  Technical  Translations  are 
available  at  additional  cost. 
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CRYSTALLOGRAPHY  AND  TECHNOLOGY 


-  USSR  - 


[following  is  the  translation  of  an  article  by 
L*  Belyayev*  Deputy  Director,  Institute  of 
•  Crystallography*  Academy  of  Sciences  USSR*  in 
the  Russian-language  newepaper  Veche  my  aye 
koskva  (koscow  ivaning)  *  Moscow*  'XV  JAnURPy 
i%3»  page  2J 


Crystallography  and  technological  progress  .... 

It  la  not  very  long  ago  that  auch  a  compariaon  would 
have  appaarad  at range.  Tat  there  waa  a  tins  whan 
cryatallography  waa  hindered  only  aa  an  introduction 
to  mineralogy.  The  acience  of  cryatala*  inpetuoualy 
expanding*  came  into  a  cloaa  relationship  with  technology. 
It  waa  found  that  the  creation  of  materiala  neoeeeary 
for  the  production  of  new  modern  devices  and  machines  la 
impossible  without  a  deep  knowledge  of  the  nature  of  a 
solid*  its  atomic-crystalline  structure  and  the  processes 
of  growing  crystals. 


into  electrical  energy*  Just  sucn  crystal  converters 
are  employed  in  hydroacoustic  receivers,  microphones, 
and  various  transmitters*  At  the  sarae  electrical 


oscillations  may  be  converted  into  mecnar.ical  oscillations 
using,  a  crystalline  piesoelectric  emitter* 

Cry st ale  also  have  the  capacity  to  produce  many 
other  extraordinary  transformations:  thanks  to  pyro¬ 
electric  crystals  temperature  variations  are  obtained 
by  electrical  signals* 

It  was  found  tnat  it  is  possible  to  convert  one 
length  of  electromagnetic  v.ave  to  another  simply  and 
easily,  using  crystals,  k  particularly  important 
]  property  of  crystals  is  not  only  to  transform  one  type  I 
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'  of  energy  into  another*  but.  also  to  generate  and  1 

amplify  short  and  ultraehort  waves*  That  vary  proparty 
permitted  thair  application  as  microwave  and  light 
trava  quantum -generat or s*  And  this  laad  to  a  rsal 
revolution  in  technology* 

It  is  not  difficult  to  foresee  that  there  vlU  not  only  be 

* 

further  development  in  ultrashort  wave  radiosngineeriag 

and  the  automat  i  sat  ion  production »  but  also  .increases 

in  the  speed  of  electronic  computers  which  will  require 
the  replacement  of  vacuum  electronic  devices  by  crystal 

devices*  In  many  cases  they  exceed  previous  reliability , ami 
are  lighter  and  smaller  in  else* 

Studying  the  laws  of  the  structure  of  matter * 

Soviet  crystallographers  persistently  seek  mass  of 
further  practical  application  of  the  results  of  these 
works • 

One  basic  direction  in  the  works  of  our  institute 
is  the  growing  of  artificial  crystals »  which  are  badly 
needed  in  instrument  making  and  other  areas  of  produce 
It  ion*  This  is  a  complex  business  entailing  the  eesetwetien 


and  preparation  of  cry st alii nation  devices*  the 
selection  of  the  necessary  crucibles  for  these  same 
purposes*  the  selection  of  chemicals  and,  of  course* 
tne  investigation  of  these  very  processes  of  growing 

* 

crystals* 

Soviet  scientists  already  have  given  industry  the 
methods  for  preparing  many  crystalline  materials, 
ouches  artificial  rucies,  wnicn  *r«i  used  in  quantum 
generators*  Vnis  ye*.r  in  oar  institute,  tie  development 

of  a  a  .proveu  metnoa  of  -  .rowing  ru-xc-s  .ves 

accomplished* 

Jointly  vita  the  manufacturers  the  production  of 
iodine  iitniwa  crystals  *ith  previously  fixed  isotope 
composition  was  .'uasterea*  i hey  ere  used  f«r the  prepara¬ 
tion  of  flipdtiy  sensitive  counters  to  record  neutrons* 


The  Mthod  of  crewing  the  scwsllod  optical  eryetels  he*  bean 

% 

refined,  for  exaeple,  flaorlte  woe  added  successfully.  A  new  type  of 
else  trieel  furnace  was  created  in  cur  institute  far  thle  purpose.  Teste 

*  sr.o  .ed  that  with  it  it  is  possible  to  octain  a  very  _J 


nigh  vacuum  (tnat  is.  a  rarefied  atmosphere )  Kith 


.  1 


high  temperature,  v,hicn  is  particularly  important  for 
the  preparation  of  high  quality  cryst;.  Is.  The  design 
of  the  new  furnace  w*»s  provided  to  industry* 

The  value  of  crystalline  semi-conductor  materials 
for  new  techniques  is  widely  unown  now*  ar  important 
role  is  played  by  silicon,  germanium,  ~-nd  other 
semiconductors  and  their  alloys  in  many  electronic 
levices.  However,  the  reliability  cf  semi-conductor 
components  is  not  always  tne  s<.me  —  sometimes  irregular¬ 
ities  in  the  structure  of  the  crystal,  so-called  internal 
serving  ,<nu  dislocations,  may  reduce  the  reliability  of 
these  devices*  by  f«.ilinr,,  any  miniature  semi-conductor 
trioue  may  nalt  the  operation  of  a  complex  radio 
engineering  uevice. 

«e 

0 

methods  for  checking  tne  structure  of  the  semi¬ 
conductor  cry 8t<r. is  were  developed  in  tne  institute* 

* 

An  apparatus  based  on  theee  method*  see  also  built 

which  'sees’  and  fi:%es  even  the  slightest  irregularities 
in  a  homogtnsous  crystal*  _l 
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One  recently  completed  operation  la  even  being 
discontinued.  It  le  of  interest  to  the  construction 
industry*  In  short*  a  detailed  study  of  the  regularity 
of  the  crystalline  structure  of  cement-producing 
sili cents  eucceeifully  lead  to  ohanges  in  the  recipe 
for  the  preparation  of  cements*  hew  materials  int reduci¬ 


ble  in  their  components  improve  the  quality  and  increai# 
the  durability*  at  the  same  time  the  preparation  of  the 

cement  is  reduced*  with  the  concern  of  the  institute  in 

» 

aiding  the  workers  of  industry  a  pamphlet  .as  issued*  in 
which  the  new  method  for  the  preparation  of  cemant  was 
described* 

In  conclusion  I  want  to  saphaslee  the  significance 
of  rapid  and  operational  transmission  of  the  scientific 


operations  of  industry. 

The  November  Plenum  of  the  Central  Conmittee  ef  the  CPW 
obligated  the  scientific  worker*  to  participate  actively  la  the 
eolation  of  the  largo  prCblmee  of  technological  prog  re  as* 


* 


However  |  wa  nr.©..  :r&u  o.viierience  aov  often  I 

scientific  ..vr r.  lotes  practice.!  v.  lue  if  it  ra  :cir.*s  • 

ti;..e  Aitf.ir*  t/ii  wails  of  unc  1:,  •  orttcry  •  There: ore# 
not  weitin..  w/ifcr.  the  iJiHuttrlui  orier  turn.-;  to  tii>2.r.  for 
j.3lo,  the  institute  t.  ..ou  the  apparatus  crooked  am  t.«e 
aww.c  Is  ir.tv..  uhi  factory  on-  the  he  >.«■;.  it. tent  ;.a  continues 
u..3ir  invest  i«'uo  ion  tr.-er  factory  connitiors.  ..cie*.  ific 


coii^ccratcrii ,  researchers.  -  ha  .>:ecn*.:.ics  ecx.uW.tly 


out  to  enter,  rises*  *onetner  .*ith  the  factory  vrorxers 

they  adjust  new  apparatuses,  train  cadres,  and  help  familiarise  them 
with  the  production  processes*  This  cooperation  is  usually  aooomplished 
by  the  production  of  an  experimental  batch  of  the  product.  The  manu¬ 
facturing  technology  for  their  production  is  established  and  perfected 
here  in  the  enterprises. 


ucm&icnaiij  v.e  invite  ..ornert*  intereat^a  in  produc¬ 
tion  to  the  institute  >-nu  to  tne  iucorntorica  to  rr—stsr 
ne research  tnetnous •  io^etner  v.ith  us  the;.  ted.e  • rt 
if.  the  era. .cion  of  types  of  r.ev,  !u.terials  *u&  ^an uf ne¬ 
tt  rinK  Tnen  we  jointly  develop »  tnecrii.e  «.x:d 


—  7 


1  publish  the  results  achieved  in  the  forrr.  of  special 
collections* 

All  this  creates  a  prolonged  union  of  science  and 

.y 

technology  and  help#  afetuallce  the  frCeulteof  scientific  efforts 
quickly  and  accurately. 


C30:  IffO-D 


-2ND 


